A-luluJ) A_JaljLajjil A_i>i!JaJl Ajj a^-AaJl 
4jjjS2| SjIJj 


AjjiaJ! uU£ JJj 

^ jjU CiltSJ) 

J cr^J 4 j*^. 


jjjj <Lj jJl jiwu 


;i_fl 1 j*Sl i^Vi 

ijp V V ^- > J——-^ ’ (AwMtJl 




»JjcJi ib»*>l. 
^jjtJt 1 ils«i)(. 

^jbJl 1 


jjj ^- 

.- 

...J*>Url 








>11 <> aa ->11 At 

AAV, $a 1 1 

^yxA.yA.1 l 1‘^A A^jLi^l l^jliAj) U y V»A) 

ih A^^-vaI 1 A .u V-* ^ <A 11 A^3.1 a 

A ^v^ln ^ ^Aia a* 11 Ni ^ ^A A4JI4JI A^aiII 

a 1L&$ Allkfcjjiil ^Jl IjA U^ii i^L^aII ^h^SiaII ^U^Jl £A 

AScA.l iAA4t\^ 11 ^ WaJ l 1 dl^ljL. Jaj^ \5 

A^l^liA^)!.^ ^^A *J^1^1L 1 VtA jV A <y .a 11 

:A^Ull 

sj ILxijAl U 1 lxA.jl-k.Al 1^4 s^V^A-^ ^^LalL^ ^J^Alll^ ^IjAliJl 

O^Ljll \k ^A>$U 4 Ull ^U^SaaI JJaJII 

.x^^AiUJl ^aI^ JIaj^JaiU A^v^AiJi^Jl A^^lalU 

^Ia^aI 1 ^^AinA ft \) ^ 1 ^A A^>i=LA> ft ^.IjAi^l 

A*ft1 V-><A 1 ftj ft 



(—i' j&jl jj 

^2 AIaxHuiaII j L& 4_1jjjLujV 1 A_Lll]l (_£^J^)J ^allaj (_^i ^g-2 ^^joi^-IaII ^JJXJ 

Ia (JjJaflJ jldA\ 4_L^}a ^Jl l.l£J ^AjLIaIIj lllui^U A JjouIIj IIa j c^iixlAlj A Jajoul 

. tiiil ^J3 j (_]a*JI (jl.liA ^2 j>^\1 41a jJ Clllp.liSi ^ djl^)^2 ;dj|_jl^-o ^ja A JjouSj 

^glc- ;4 j Jo^IaII ^ij 4lxJ ^.uj^AaII L. Al£j| IIa £_*JaJ dlp-t^. ^HalAll IIa qa 

11a *IjjIj ^jL^.Ijj2|j op.111! jUaljl a' 1 JoaJI <_£.L-a]| (J lW 

r^gA ^jJL^-a c_jIj£]| 

A-ioiAj^JI ^^2 ^j^)jola 4_ilij^ailll j AaIaJI (J^,I^)a]I ^glc. ^IxIaI! 4J^l_k ^ja c_fl^)*JJ : f UJ1* 

i^2lj^)ll JAxja j^jjaaI ^3^ ^ j^jaaI ^3^ c£ Liiall (Jajaj AjjAaII 

. Cjliiall 4 ji2| ^ja j lUjI^Lula H l_jLui^. CIjLiujLujI j 

0.1 Wa j^-alio ^.j\j>jj*i -HW' 4_i3j£J AjIjVI £^LaJI ^WiaM lg_l2 ^glaxj » A j ft j ^*1 II i?\\ \\ ^ j A II * 

.BAEL jl (JIaxHuiIj A^JjaJ dlLjaJ^^J jjjIj C* iVl Ijjj£ja 

:^lc. <_£jiVi oA^.J (J£ l" n^w j Ax- ja-^a ^Ac- ^jJ^J (jjlAjoll (JjIL^aII <ja (JL^-a (J£ 

du^. ; A ALali 4_3^ljtA (JIajLIuiIj ^__)jj^aSI ^gJj Jja.JI ^2 AiaHI j IH^VI ^C-Lujj I A,lad lj ~ 1 

. 2jAaJI Ajjj^P £a (Jc-IAjII aJ ^LaUJ 

op.la^ll A_j Aj^^x^iII J AjjajLaiVi ^-S^LlaII aIxIaII ^,‘qVn AJ^ld ^_ja ! j^j ~2 

.0 ^^^)a]I 

J^UAjoi! j (J-Aadll A^a^>U! CjI^)1^_a] 1 ^J^laJ \,g 1 a L 1^11 ^)LaC>VI ~3 

d jEIa*] j ^jjjLilll o^-^.l (JIaxIujV A_k-a^)ill AJ ^glaxj l a£ ;^I*1a1I (_£^! ^cjllAI 

aIojjjI^j CIjIjLuoJI ^a ^latAI ^IxIaII ^glc. L. lag Ia£ Aj^j^aII L-Jjlaall J A_i2l^)C. 

.AJaJxuJ 0 aIjj (JIa*Ojjj\j 11a J JJ^JJa£]1 





(_JA .IIaI^I L_jLuo£I ^ic- * u jIaII j 4_Lg 4-L^.^}A tajlxjll (. J 

.4_i]|^a]I ^^3 ajlxjll 4l*-al^A A.'i^a'i ClA£_jluill j dj|^)l^-<x]l idaLo^I aaII 

l jV 1 A^JI I A& Clllj qa j 

.^Jai^i 1a1\ ojlc. 

. j J Ijiij J-Lu Log-iS ^1 jill ClAsj! ^jjol^j ^ViaII JaLaoll ojlc- Qxj£* 

*uLa*JI SLpJj L_ksl ^aj l*3t£Ac- ^ jjJaj £a <Lq\jiJI diLo^LtAll ^j-o ^_fll£ ^ 

. Ig-LfLj ^^ic- 6j^ll j 

. jujtnui oi J-^ *+* 

AjpLajAiVt SLi^Jl jj^ ^LjSS aaxAj^J] diL® jIaaIIj djl jI^aIIj jjj^ 

.AjjLuaj^VI J 

(JaxII 4 t 4 

. JajlU 4-Iai j-uaj ftjlc- l_jLou£I ♦J* 

<3^xa ^Ic- ^Ltil ^JL-all ^J^Jj (jjlxlll o^lc- C_jLojj£I 4 t 4 

. ClaLi^.1 ^11 j 

^jXaaJi jjlfclit .\uVifl c_jLui£jj ljUjLaII dJA (Jjjaajj Ja*j3 ^ jjU 1]1 ^olauii Lai 

. 4.1.1 ax J I AjLi^ Uajj 4^aI jj oi ^jJI CjLJlLutVI J-uai^i ^Sjal^t 



*LalxJl TT 

cA_ia.j A-isILj tA-pl1 tAjoldrO '. o ^ u £> daVo^dVI daljjjaill ^3 ^Lx_II 

^"lLa-o (_£^)L-d^JI L_l£^)]i A_dl Jsol dal -na (JLj ^^Ic. •> J IjJ^L ^ic. 1 g >j\Hj dludxjl 

. dlfli£JLi AjjIAaB LujLujI Aajaj AjjA^. ^lAUa jlaojj ^ jjjjII lloUaj ^ ©Alt] Idle. 


^U-LaB -I 

^Aiij AjAC-Loia L LAgdaU j Ll^j ^lill d! ^J)A*\4 jA CdA^JI <- 0 j^.flA.j ^lg IaII 

^Al jA ^Igdall J j\dc.L £aj AjIL ^4 t fljVatl ^c. ©j33 jj£I ^jjfLa JaLSIaJI J-aLuJt 

lgj\c. <jjfLa (jl l_ic.^)j Aa^L^^ajJI 6(Jjsj JU^VI Ajj^jj] *\\ \ g * x>ij ©)jl 

.^UJI 


Lj'fliiiLa AjjLL&it —2 


Jaa3 v_ s^LlaII ^jAala c_sA^duj V (_)jj^)Iaa]I L_alAAll^ iLt-o dal©.li£j <._s^)Lt-o ^gjajfl^Jl A.Ajg d j ^A*JI 

.dtftft£]L AjjIaaIIj ^aIIoII ©.Id A_ujj 11 ©J^)d l^LjjI tillLl .Ldxal dal©.li£]| AjaTi Jj 
^oojd Aa£ ja— Aoua— Aa2jjla dljl^-4 Ii£j AdlA^j AaC-Lu^l dl£ jLm Ag. ja-ya ^A ©©.liSlli 

AjW^ll L-fljU-A^IJ L-AjIsLa]! ^^£A^A Ldjl ^Aj (JLlS L&d JaLoij jl A_Lilaj tLo Aau^jLaaJ 

<jjfL ;Lo ©e\i£ ^^ic. (_^L1I ^addllj .^L^d S.V4n 4 A a^ a j| JaLud ^L£B Ja! £)-* Aala ufl 

^3»4.Va dp.La£Jl ^jl dllL ^dt-oj tAac.1 a^-yVI ©LiiaJI AjjIajI A.kj.^i) ©j3 (Jx^>^ ^3 

ji ^Hj^U daLoldli ^j-o <1 a^. c dja jj ^1 aJVLII ©La c^Ldol] <jjd]L AJVJ l^jLJa 

. A-14AjLi^i ^2 AJsLujJ ^2 A_^. j^La-o Llddo ji ^Ll&U 

^joi^jAaII (Jd-oll ( j-aA^,j J jLloll AJVd LaiLail ^jSj L^jI Lj Adl2 dp-lA^Iij 

AILo^-^Lqj ^j!lloll ©J\ ^"lA.Vd ^3 o A_Lo^. ^jlnC-L A >Va i Lo aJ^Aj Ai-olill ^akj 

.^uldll J aL-i^LLoI] (JjIs ^_jc. J ^jjAlll Axj ^Ldoli Ale- ^Jala ©©.li^llj .L_a jU^aW 


:^JJ dal©.li£]La AjjILoIIj loll ©-Ujj 

■cf^ tji jiajai* 

. 4j—ijjuJ) diLjj*ixill i\a ( aj4->111 *«* 

. A.jn.ii Aijsta <Lj]aiai 4ij*-jJj 



SjLJb ul *6l\~III 


Aa^.jlAaAAxall 6 jjjojoj jUaj ^ JkAj (_$^llall ^alxall CaLuua^A la^. j\ jj£ali SaIa ^jjjAj ^jj 

I j AjaMI ^lajoij la^. j \jVsMl SaIa jUaj ^A £■ jAaII A_ijAa]I A-uiAl^Jl £-^)2J ‘^al*^ 

:SUaJI ( «i ^LaAjVl 9 ^aAall^ 

. 1 qauiA A uCI^aII t s^)1jla]I A )a V'i j la^. j\ (JLa-o a_sl_uja£l 

C‘ iIj-n j \j 1^111 £a l.qj^ij IaIsIj _ja£l A_l*_kl CjLa^LlaIIj Cal^l_£-a]| AjaVI ♦♦♦ 

. Jl^Vlj AljAaJ! 

A_i1ja1uaa]| j S^JaLaJI ©laaJI ^ lalxS 1 g qjh jj j Aa^.jlj AjaIc. AaIsj Lai juu£I ♦♦♦ 

.aI^m j£ JV! J^kaL 

.AallJ AjaAl^JI (JLxa ^A 1 g aaalaj j Calj-VA^ll jj-^*} 1 ^ 

.^jLaIxj ^jc, j^jaa \x~yj Ajjj^w j AjA^iall 

. A-AaIj J£ ^Ixa Aaaa£j ^LsjVI jlaac.^! <ja*a Akl - 
. AiA^lall Aaaj^^all j Aaja^)AA]| Cal uCI^aII ^Loaluil j ^)laac.Vl (j-i*a Akl — 
. l_aIa&V 1 (JgaAaal oik jIaII Aaaajl ^yLaVla A-LaxIa AiaIIII Ale. ^ixall ^Ic. o^A^]| (j! cliac-Vl - 
• TIC AjjA^J! j AajalaA]! AajSall Caba-ilaj-aAll (JIajCLaI j A_^a^-a AJlL AaA^ylall £a (_)x*al jail - 

^Ua^VI jtIaA^U ^jAxi-saka cill-A^ AajA aII AjjjAI^JI Aaxjai <jl (j jq jolISj AaA^lall 

• l^a jill jjLallj 

.^-clajJI lJjIa&I (jjqVil (JjLoj jllj A.uAIaII Aaaaul j£jaVl jlalkV Aajaujjl JajlakJI Aa^.jklAiJ! ^aUaJI 

[AaAjPljjAjl CjUjfl —2 
• jkVl ^al J^J 0 Ji ^ JlJ^— 

.Aa] jjjjola]! o^jaLiaII t Aal^lsajaiV I 

. (J-aatJI ^^3 A i-Ng 1 a j ^-<alk Jal aAoli 

. (_)a*JI (jlijl l-^)J^laj 
.AAAj AaalLa (JU-aJ^lj ^UuAVi jJjiaJ - 

.(JjLoi jW Aj^kll (J^liaxuVl^ ^LaIaVI 

.c^Ha] A_^,LaJI ClaJaa^l 1 aK ol-aal ^A (JkAall oAjLojVIj ^AAj A_i^,^e.|Aa^ll Cal^_a.jail oAA — 




: CUil\ -3 

A )x>\c- Aa-allill Ac^Ha ^ t/r\juill ^ij jp^Ml ^aixlill (. flA^a 

. 4 4 a Vq'i 

: L5^ CaLliJI 

.Aa^^^i£j Aj^kg '\A ^glc. (JoAC-LolA - 
.AliA^ll AjaAi^Jl Jaa ^.a ol^al A n'qMi j AaaixJI L_a3l^ a! 1 Aaalall .lie. ^_)j^laj — 
. ^]^a£a ^alla A,j\«A (Jaj-aaa Aa-o^ial! ©Ac- Lula - 

:LibAVI-4 

• (^ C; Aj^^ill A-i-aLi. ^JaxJ ijjgfll fjiaull (jl 
. a1£jaa A_ix-Aaj ^»LqI A^^Loi ^ja^Jaa L <8.^ j Aja\M 1 Aaj^ja - 
. ..^l^ikVl t(J j\«v*<\ 1 Aalac. t^qJaiali ^j^aa Aja\MI Ale- ^jl^Jaj - 

. A.i^aall (J^jiaJl (J£ ^l^asl ^aJ A_1 £jaa]I Aa^jl (j£ ^3 CS^" 0 *^_9*4 — 

.^IsJl ^aLult aJjIaSI Cal^jAiiHj c_kal _^a!I ^jl^Jaj 

. (^alaall jj Aaia£ ^Ixaj la^. j\ jj^Mla A_b*alaJI jjiaMl (j^)ia Aaljl £_£aIaa jlgJa] - 

. Ca3A\a*ll caI^aH ^gj^lac. 

: J^Aall (jlc-_^i (j^alVuai I a£a 

.Alii j jx«-Tv*\l (3^^ AaAaall ^JJ ^laa^-Vl (j-o 15*^3 (j,* k * xr ~ 

•l3^ ls4t^ lU^ - 

: L4 A *U£frluJ''9 4,j>$ \a\\ LiliAVI -5 

,6^)AUall ^ (3?^^ 

- diaall ^gic. LaajAall - 
.^cAa-nII (JaxJI Ajxall~.CaUlali ls^" S-^a^Aa]! - 


jl_9j-al ^a!1 


r* 


iaSjII- 


,Q*j\ AcA Jfl JjJVr- 

. 1 }3ts jaaxall 

*32.JJ.J J “‘ a ^ aIAajjoi^) 1I j CaUaJa^All ^jlaal - 
. (^JinJaall l^ail ha-*^ aIaa AaAaa - 

. aKxjja (JaJ A, uA'i^aI' ^_a^)UtAll {J^lxHuil - 



c-jL&jl (jjL y" * 

AjSjJaj (iLjlSxa : J gVI JL^aij —I 

. “LajlLal AjI jSfl (JJaLlS ^^Ac- 1—ljJjJ l Ai.V'u.i.lH afrliSAI* 

I dll .la. j AjA/Ij ^Aj JLa-ftll 11 a a-majj 

j| ALajlLa : L< J. jSfl aj^jjl ♦♦♦ 

:afliSJl CjI >l»a* 

.jlj-oll A^ejliLa g^nAaJ J)\ ~>-q ^_lc- .—a 
• AjaJjoij CjL-iaJ^pvJ jlAl J..V'C- A-ajlLo Ja^ui 

. ^JalLaAl jIajI ' ' ^ 

. 4 j ^ A_i1aC- ■ ^ j) 0 J — 

AaLaaII AjLujjaJI : Aajlalt SjAjjt ♦♦♦ 
:SflA£3t Cjl 

.Uj jj«£alie. ^\c- (BAEL) l-jLol^JI ^jjjl ji (_3.1la.j~ 

(fLA3J) flL : ,ytm Jb^l -II 

.Cj 1 ^.j (Jjaa^ ^Jl (Jl_a-all lAA ^j.ij'4'n A-IjAaII Ajui.V^.lt CliLoUA (J^aau : AS.^*Ua<4lt 

Aj jlxit ljLuoIa]) j-uaUc- : ^jjVI SjAjjt ♦♦♦ 

. CIjLuIIaII ^L-al_ic- t_q\‘*rs a (j4j (j^)3j — 

.AjjLJI CIjLuIIaII ^x-aLc. ^xxaiC- (j£ j 

JalaA-A 






Lit jc- jolall Jja ljLajac- : AajLjt SjAjjt *♦♦ 

.^jtA^yt CllAJOlll L_baia-j — 

.^L-Ia-c 4 _^.Loia L_lLuaaJ A_1 uj11a AL^Ia ^)La-j — 

. LjIIa ^}x-aL*J A_j^aV t j Aj^lsLjilt A_jjt_iJa^lt L_lSt ^)J~ 



JjjlaJI SjAjjl ♦♦♦ 

CjI < >unfr4* 

. t_aik-£3J — 

. ^ j_j jolq CllUaJaa-G L a]j^q (jAJ Jj^)ij — 

. Jjj^la j^)joui CllliaJaa^ L-fllla^Q ^jladV <-_J jjailaJlj c_kla jj — 


: *UjI jl\ SjAjjt ♦♦♦ 

: S^Uga CA y^w 


. ^)xaaJ <jj^ll ^uali*JI L <al"i-^x (jjj ^LQJ — 
. ^k\ j^)ll ^Axlla ^joia. (JaLqjI l_J^ xuLailj (._fija jj — 


Aft AJLuj♦♦♦ 

:Sfliiil 


. I AijjauJl <jLai^)aJI 1 ^J-o 

. I 4_a±uixi]| AjLui^)aJI (JLo*ILjjI (Jla-o 



Ia£ (jjA djli^lxAl sAAiC-Ij f.\&£>^\ £a AuuIa (J^jjj (Jjjj^aII ^jASj SAjLujVI £.!Aa^]1 ls^ 

^»Adj A3 lAA ^jl iljjaiVI (_^lj^)l (jj ^^-uj^jAaII L-llli^ll ^^9 A-aA^a!! ^JOC- (_£^)dl ^Jadijl (J^Jdail (j^Aj 

•O* 

^ull J ^)jj^a]| (J^dAl aIjjoiV^ l^-J A^a j A A-dnld A uJol^lsVI dil^)lj^]l ^ic. Al a'ic-VI ^j^aj L<d 

. AiaIII] Ajl^all dll. uA^aI! (J^lsduil SAjIau^H c-^La^ ^Ac- 
.^Li^LoAj (JjLuoaj l g ajc Aj illaiVI ^gAc> l_jIj£JI ^^9 A^^UaII (jj^l d\\ Aildaj 
.IdS aa^a ^ jA».ud ^1 AJAaVI l£ : 4,-A.uJaj JlulSLa -I 
.JajaLiA (J^A'ij AJaJjaull diLjaJ^pdllj dlAl^^M ^ j.$Aa '. jj jl&A ~ 1 

i fU^jytj ygAjt tJaU^a^fl Jaudojl luA\ —2 

.Aa^S J^IjaII A_jja1 ^ja AjjoII Aj^>d ^jd^dl! Ad- ^..ai < \'i~ 

Ij^j-k-a Aj^dill 4 l^Aj L£ tUu.UA dl^d-A^I ^)jjJaaA Aldu^M ^Ic- 

.(Simulation) 

: 4,nfull A,4JajVI ~3 

.Jaa3 4j\jW‘ill AiL^lallj AJajjuoJ A.aIViI A_ujI^)Aj 

. (J-^Jj^aH ^^Ac. (_£ jsl\ Jalixuj A j\aC. t^£- 

: 4,^La-alt AjLuj £l\ ~4 

. l^J ^11 A \k f\ ^Ac. U-J*^ (jdl 1 A ikj& ^Aj A ia V.iIIj (J _$ll ^.Ic- 0^3^^ 

.(Organigrammes) AJl^VI AaidJI AldoVI AtdSU o^aj- 

: flL -II 

: 9 (j >la]l tAjfrkJt dl^ull —1 

.dij ^LidaljilsVI dljLJll ^^Ac. aIajc-VU Ia jjAj A-UaLaVI ^-alixll _^Aj c-li^Vl - 
.Jai9 dll UAvn a! 1 ©e.l^)9j dlLo daIc.1 AjaIMI qa l. lllaJ L_ijAutaJlj L_dtaJ <iuii]\j — 

Jja diLua^Ag- ~2 

.<jojj^jAaII A_i3l^)C.jiJall dlU^lxll ^j A*^a3 Aja\M 1 Ajda\j^)ll (dll JjouSaH <^Ac> aIajC-VI - 

. ^jIajaIIj (Jjj^)A1! ^9 A uu'I^aII dilj^)l£u]| £L±uijfi _9-<A^ (JIaC-VI A x^i^. (. <ijJa jj — 

:a1 ^aVI AajLu< AjUjjljl -3 

.<i^Aa^ Al^VI (3^ ^Aja ^9 (jjA 4lU*dJ dlVl-^AJ Al^VI (3f^ ^ A.)a1j.11j (J3-»-a^1! 



jjj jbufl J »la- 

till “it) .Xul]'— 1 


.E=10 6 x20kg/cm 2 <3 3 : Q1 qjjm 

AL=0,047cm 4_ii£]l <SUalmVl . 02 L>j>aj 

. AT-Orm <SUaluiVl »03 L>j >^ 

Lxuuj| JaU<^iiVI—2 

P=11520&g '■!_$ Jat » » >i' VI : 01 t'jj >aj 

<7=891, llkglcm 2 :02 iy. >aj 

AL=0,019c?/i :Q3 (‘>! >aj 

(7=314,38cm 2 

? ^ Mz3 

r=1593kg/cm 2 : ( _ g -uiLa^3l : 01 ?'>! >aj 

/=538 xlCT 5 Rad -Ejlj* 

7=0,01 Rad Aajlj - 02 c'y >»J 

r=l9l \ kg I cm 1 <L<ua]| : 03 fa 





<t j, 4 


: 01 Ca ^ 

. lu j5 * ■: J. W ifl ^ ll' ^Jt_] 1 

: Jxsll j— 2 



:aJ^U! jj^JI-3 


A m \ <1^ 

(t) 4-uM 


ialjLjJajl 

10,61 

AD 


7,50 

AC 


3,54 

DC 

jui 

11,04 

DE 


3,54 

CE 

AjoI 

7,50 

CB 

JaljuJajl 

10,61 

EB 


: Q2 qj v>j 



lli * ■: AW *> ^Uajll ^JtA — 1 


: J jj j ~2 

H A =4,5t 

H B =4,5t 



















































Sjill 4tjjh 

(t) 4 aji]| 

(jj.JrSfl 


3,02 

AD 


3,02 

DE 

Ajii 

1,78 

AC 

JaljuAai! 

0,98 

AB 

Jal»jJajl 

5,42 

BC 

JalJuJajl 

2,00 

DC 

JaljuJail 

3,64 

CE 


»jill AjujL 

(t) LyM 

unJaAll 

Ajii 

2,60 

AC 

-Lai x jJgjl 

3,00 

AD 


0,00 

DC 

AjL 

2,60 

CB 

-LaljuJajl 

3,00 

DB 


0,00 

DE 

LaliuJajl 

2,00 

EB 


: 03 £ j ± >*j 


Llj jSlU. J.W.a A Jo l\l 




1-1 


: J*M Aij. r 2 
H a =0 
V a =3,5KN 
V b =3,5KN 


: 9 1 jjSV) /r Ja)xl\ 4 


0,21cm 2 >S 






























q 




H r 


V, 


3 m 


V, 



20KN.m 


> lOKN.m 

f ' 

’ ’ 



V hTT 


V A 


'V B 

^ lm _ |_ lm |_ lm | 



: Q1 Lji v>j 


V b =6KN 

V a =6KN 

> ;& q UjVjUga —2 

T=V B -q.x 

M=V B .x-qf 

M max =4,5KN.m 

: L ^I ,-JaUil jUaVI -1-4 

<T max =6,75N/cm 2 

: L ^3iVl -iU-^VI -2-4 

t= 20N / cm 2 


■ 02_qjj^ 

h b =o 

V B =0 

V a =20KN 

^ iC- g LjV.ilju. -2 

: 0<x<l 

T=0 

M=+10 KN.m 

: 0<x<2 

T=0 

M=10KN.m 

: 2<.v<3 

T=20(x-2) 

M=-20i^+10 


M 














































































































































20KN/m 


a=\ SON/cm 1 jUaVI -1-4 

r=13,33Ncm 2 .iU^VI ~2~4 
















V A 

ik 



: 03 L>j 

H a =0 ; V a =40KN ; V B =40KN 

: fUaJV) aj&^ y^'l CjVjU-j —2 

: fUaJVI > j& ; V-ila-a —3 

T=V A -q.x 

M =VA.x-q.£- 

M max =40KN.m, x=2m 

: L ^uaiVI ,,.a]aUfl jUaVI -1-4 

ct= 6000N / cm 2 

jL^VI-2-4 

r=l33,33N/cm 2 
































































































4-SLui jaJt-6 

j :Q1 c'yj yu 

f ci5 =/c 28 i 40 + o 95 j f° 28 = 40 MPa UJ& fcj JU*dJj 

fc 15 = 43.13 MPa : 

f 1 15 = 3.18 MPa iWii fas = 0 . 6 + 0.06 / c , 5 / tj aDUII JUdJ+ 

C) s <2 J" e Lai a + ^ la loi tic Hooke ) dijA +1 A-Qlj iv^sii djl21++1 — dj'lA +dj liliA.a 

e s = 1.74 %o J\ e s = s s / E : <i« j s s = E. e s : ^JlilE j 

: 03 ><ii 

/i | = 2.10 MPa j ft j = 0.6 + 0.06 J' c j ajUjII J l : sJliW ajL+j^. *LajlLa 

:04 pj, yu 

/ tj = 1.92 MPa 4i» j f t . = 0 6+ o .06 f cj ^ dill jW! 

s" s = min { 1/2 . f e ; 90v ?./,j } : (ELS ) Ia> s jLd diiL!2 <1U. jVjill dill jl^a.1 
7 S = 117.5 MPa : 7 S = min ( 117.5 MPa ; 124.70 MPa ) -u-j 

5jjj iAi 

: ( E.L.U.R ) a^jIUI j^Vl ^Wjll dJI <1U J l+UzJI - 1 
* - £ s = 10 %o : UjaI A JdJI : iV jill djbl^yi ( ' 


fe 

X" MPa348 

A u = Nu / /su = 12.07 cm*" : j j di . 4 ' ^jLuull ^^laill ( +j 
A = 4 HA 20 = 12.56 cm 2 : JSii JjdJ i> 


: ( E.L.S ) : Jdddll +1^1 - 2 


SjLja icl diUaji!l]l o' LaJ 4_iSl^a 4_al jJ V 

A s ‘ fe = B • f t28 * 4_ijoLui^-! 1 ^a^C. — 3 

A s = 4.72 cm 2 : JUL j 
A u > A s : ls' 


HA 6 dljU.1 









4 HA 20 


fe_i 


<- 






l<-2Q->, 






































* _ 


£s = 


* 



:06 qj vu 

E.L.U.R ) .l^ll 4-11^. L_jl_ui^]|— 1 

10 %o : liaJii A jIjuI! ^k : jail ^k dibl^VI l_jLu^. ( I 

348 MPa 


A u — Nu / f su — 12.06 cm*" JjAjoudl ^-lluuil ^JaLal ! ( UJ 

• ( E.L.S ) • (Jjijjuil ^ <■. \\— 2 

: iVjill Cjbl^l ( l 

s s = min { 1/2 ./ e ; 90v?./ tj } :(ELS)I^ $ jL^a cj\iL& <SU 

s~ st = 158 MPa 


A ser = N ser / s st = 18.99 cm 2 
Au < Aser 

A = 4 HA 25 = 19.63 cm 2 


(>JI ^ 5 ) HA 8 


A 




D 





4HA 25 



k_i 


<- 


V 





l<-2Q->| 


^ 


I (j-a 


:07 qj >aj 

: (jjjlLall ^ja (N) A_u2atill Sjill 
: ^l^il ^J! aIU 

A= 6 HA 12 =6.78 cm 2 M 

A • f e = B . f t 2X '■ j»JC. — 

B = 30x15 =450 cm 2 
B x/ t28 = 450 x2.10 = 945 KN 
A xf e = 6.78 x400 = 2712 KN 
s io = 348 MPa Iajj. (3 ^-° <2iLu^JI Jajjjj ^blli j 

l \ g b Vl ^oJaluiJ ^lill o jill jU 

N = 348 x 678 = 235944 N = 236 KN >200 KN 
236 KN >200 KN 































: J 't .-.-’I <11^ 


204 MPa_ j ~^ i^vi ^jli oji ^ c iUqjuli 

: ^ o jail (jji JUlUj 


N = 240 x 278 = 162720 N = 163 KN 

163 KN > 140 KN 

,3 


: 08 gj-^ 

I = ^ = 50 x (35) 3 /12 = 178646 cm 4 ; aJUa*ll \\ kit 


12 


178646 


l = 



= 10.10 cm gijjjii _>s 


4sUJ 


10.10 


: 09 l'h 

; jA ^jU.MI ^laia 3-i.jj j ^5 


A s = 3HA 16 +3 HA 20= 15.45 cm 2 > 15.40 cm 2 

. ^JaLaJl lA^J ^ ^ jluulj 

A s =3 HA 16 = 6.03 cm 2 = 1.15 x 250000 / 400 = 719 mm 2 =7.19 cm 2 

Ja^uJI (jj| 

isASl^]l Ja.uaj ^^3 ^’jL^ajll JLi.1 LillSLaJ 

3 HA 16 + 3 HA 20 = 15.45 cm 2 > 15.40 cm 2 

! ^jj.Vunx>\l ^gliuJI t luall A i<aj j (jjix-a ^3 £jJajj < i j-uj IJa 

3HA20 = 9.42 cm 2 > 7.19 cm 2 

La£ oAsl^ll ^jIujj 




































cjiuu.^-7 


. 1 : Q1 t'jj >aj 

. ( *- jlXLall jl 2 

2 V ; ■;! jl 3 

.^Luta.S/1 4 

•£r ji AaII—5 
.o^al j— 6 

.^UjJI -7 

: Q2 l*>! 

.Ikk- 

■ *■ 

.ikk- 

.tkk- 

^-1^. * .3~ 



!-!/<. ,.t' 1 ll i —^ 


G=100gr 


G=400gr 


G=300gr 


G=200gr 


Axab>0 


Avab>0 


Awe =412,48m /I 


AyAB=222,55m 

;gg=4^=l,85=>g=68,50gr 

AyAB 


G=g=68,50gr 

Gba = Gab+200 /2 

G BA =268,50gr 

:03 i'j-i yu 


AxAB=30,00m 


Axab>0 


AyAB >0 


AyAB=50,00m 
tg g=0,6 => g=34,40gr 

|^=> G AB =g=34,40gr 

G B c=Ga B +« -200 
G BC =-45,6gr=400-45,6=354,4gr 



s-jL.a -9 


: Q 1 yu 


S— 4 ^£ 0 A. toB sin(Gos — Goa)+£ob.£oc sin(Goc— Gob)+£oc.£od sin( God—G oc)+£ OD .£oEsin(GoE—GoD)+£oE.£oAsin(GoA—GoE)] 

S=5409,145m 2 

: 02 jjj yu 


S=-^XA(yc-yB)+XB(yA-yc)+Xc(yB-yA)\ 

S=10954,208m 2 


: 03 fa jai 


djLjj l1 ASJ^jIaJ ABCDE Ajal , u . q\ I 1 ,\\ 1 

S=^XA(yE-yB)+XB(yA—yc)+xc(yB-yD)+XD(yc-yE)+XE(yD-yA)\ 

S=868,9515m 2 

£=^Ax 2 +Ag 2 ■ dililuball i-iLoti.—2 
£<m=38,10/;j 
^ob= 49,5 lm 
£oc=l\,Slm 
£oD=69,42m 
£oE=52,45m 


i < _j\ ■ ■' ^ 3 

GoA=89,82gr 
GoB=66,26gr 
Goc=82,48gr 
G 0 D=99,55gr 
Goe= 1 19,06gr 

; A-i2aa31 - 1 j\ jjI _^.V I a q j. ^ U> j a^LolaII l-jL. o 4 

S=4[(oA.(oBsin(GoB—GoA)+(oB.locsm(Goc-GoB)+(oc.toDsin(GoD-Goc)+t OD .toEsin(GoE—GoD)+(oE.toAsin(GoA-GoE)] 

S=869,0564m 2 

y:;~\ a]' 4 _^.Loia]| j (J j^\ AjJj^LS 


A-^\ joia]| jjjj jJXjua j V i 5 


■0,1049m 2 :—t jjLJIj 




=>V2=50,053gr 





«• 


: Q1 >aj 



















































..IC-LLa]! bjaJ) 4x*jla]l AiLjal du^ 4_idajl ^ya £ 4_aJajoLa]l ^■ ^ajVl—2 

. jLllu (jj^jia jib J< ■•,•,'! Ajiij (JJ_)U1 — 3 

.iLi- 

.Ikk- 

.Iki- 

.IkL- 































11 


: Q1 qj>aj 


.AJa^ij i<L^Ia oASl^j - 1 
.((jtjjjjjit) jl^2k—2 

. ^L-U^pk L_lx£-c — 3 

.lSUll-4 

.Ajllijj! AJa!)lj — 5 

.Jj^ali —6 

'. ^A \g ijn A-IujLojVI ^-al_ix_!l* 

.AJa^ iALjiall 

.l£UI- 


jl 4 (JjJaU-a LS^ J'Q^N £JJjJ OJjJ 

. ^xnaJl ^Jajai A^l <jial 
. jl YudVl 6 ^_^l Jb&J I^LuljaJI L_ix£J!- 
. ^c-lajjj q *alsj jl JAaL ^-cjoiJj Ac-jlill 4 j j)\ (jL<uJa ojjJ '. (Jj-ali]l — 

. ajI-uiaII cJ -0 ^* (. 5 ^^ ^)ks-i\c~ AAj^]a]l SasI^II - 

.diLoiLuiVi (JlijVl (J-cIai ^J^sLai ^jks-i\c~ i l£lJi— 

^j^)Ja]| Qii JaJ^)]| J tl£lLa]l c ila. ^ Ja£-Lc AJa!>l2! — 

: 02 

/Ua^- 


laj«a — 

.IkL- 


•c^ 

•c^ 


-a' 


-a' 


.U*k— 

.tlai" 



: 03 yu 


.^Luia.Sfl 1 

.t£U!-2 

.0 jj£ jJI—3 
.(JjUilVl - 4 

.AJlauV! aL!>12I-5 

.^1 j jl.ia.-6 
.^•Ibk jl-la.—7 
.(jjjUI-8 

o^il j“9 

:4mjiLuiSfl >uaUxil* 

■ Isiall- 

.i 

jl-laJlj j]l jliiJt - 
• Jajjll &.}3lj — 

• f WVl ySlj- 
. jlHulVl 0 J>£-=J _ 

A_ijLa-uij| A£^2 ^j ^ajojJ j £jjjJ jA Ia^jJ jIVuaiVI 

. ^jjaLaJl ^Jajai jj)\ <j£a! 

. J ^j±l l£l<JI C. £_Lg lA^)j.i AjIIaajVI 

. (JISjV 1 £JJjJj o J l£loll * 



